A study of Thus, there remains little doubt as to the value of performing an early subculture. However, there are relatively few studies (5) as to the value of an early Gram stain (7 to 19 h after collection) and of inspection of early subculture plates for growth after only 12 h of incubation. The objective of this study was to examine these two parameters.
Several investigators (2-5, 7, 8) have demonstrated the importance of performing Gram stains and early subcultures for the initial detection of positive blood cultures. The optimal time for performance of routine Gram stains and subcultures has varied drastically (3, 6, 7) . Harkness et al. (3) detected 48% of positive blood cultures by subcultures performed 3 to 19.5 h after blood collection in a predominantly adult population. Sliva and Washington (6) later found that subcultures performed between 12 and 17 h after blood collection yielded 63% positive organisms compared with 36% positive organisms detected by subcultures performed 6 to 12 h after collection. Todd and Roe (7) detected 85% of all clinically significant positive blood cultures in a pediatric hospital when subcultures were performed between 4 and 14 h after blood collection.
Thus, there remains little doubt as to the value of performing an early subculture. However, there are relatively few studies (5) as to the value of an early Gram stain (7 to 19 h after collection) and of inspection of early subculture plates for growth after only 12 h of incubation. The objective of this study was to examine these two parameters.
Blood cultures were obtained from patients at the University of California Irvine Medical Center and were processed in the Medical Microbiology Laboratory. Approximately 15 to 20 ml of blood was drawn from adult patients, and equal samples were inoculated into each of two 100-ml bottles containing tryptic soy broth (Difco Laboratories, Detroit, Mich.) with 0.025% sodium polyanethol sulfonate under vacuum with CO2. Upon arrival in the laboratory, one bottle was transiently vented; the other culture bottle remained unvented. Single bottles on adult patients were inoculated with approximately 7 to 10 ml of blood and were not vented. Approximately 3 to 5 ml of blood was drawn from pediatric patients and inoculated into one 50-ml broth bottle that remained unvented. All routine blood cultures were incubated at 35°C for up to 7 days or until growth was detected.
Bottles were examined macroscopically for evidence of growth in the morning and afternoon on days 1 and 2 of incubation and in the morning of each day thereafter. Gram stains were immediately performed on bottles which appeared positive. Subcultures, direct antimicrobial susceptibility tests, and direct biochemical tests were performed according to the type of organism(s) present.
After 7 to 19 h of incubation, Gram stains and subcultures were performed on all vented 100-ml bottles of a set and all single unvented 50-and 100-ml bottles which appeared macroscopically negative. An additional subculture was performed after 72 h of incubation on all macroscopically negative bottles, and at this time Gram stains were done only on unvented 100-ml bottles of a set. All subcultures were made to chocolate agar and incubated at 35°C in 5% CO2. Plates were held for 48 h and inspected for evidence of growth at 12-h intervals.
For the purposes of this study, the initial means of detection of microbial growth were classified as follows: early subculture inspected after incubation (12, 24, 36, or 48 h), early Gram stain (7 to 19 h), macroscopic observation, and 72-h Gram stain and 72-h subculture after incubation (12, 24, 36, or 48 h).
A total of 16,108 bottles were included in the study. There were 1,236 (7.7%) positive culture bottles from 578 patients. Table 1 Gram stains performed at 72 h detected 45 positive culture bottles, 32 (71.1%) of which contained S. epidermidis followed by polymicrobial organisms (4), and Pseudomonas sp. (2) . Of the 126 positive cultures detected by the 72-h subculture, 59 (46.8%) were S. epidermidis followed by Pseudomonas sp. (12), and Candida sp. (8) .
Previous investigators (6) demonstrated the optimal time for performing routine early subcultures to be between 6 and 17 h after blood collection, yielding 45% positive cultures detected during the first 48 h of incubation. We detected 370 (43%) of 865 positive cultures by early subculture during the first 48 h of incubation. To date, there are no reports of studies investigating the number of early-subculture-positive cultures detected after only 12 h of incubation. However, in our study, we detected over 57% positive cultures by early subculture after 12 h of incubation, thus allowing for earlier detection, definitive identification, and antimicrobial susceptibility testing.
Mirrett et al. (5) examined the sensitivity of a Gram stain performed after 24 h of collection of the blood culture and found it to have a sensitivity of 30 to 42% depending on the type of broth used for culture. This compares with our sensitivity of 33% for a Gram stain performed within 19 h of collection. In reports by McCarthy and Senne (4) and Mirrett et al. (5) , it appears that an acridine orange stain has even greater sensitivity than does the Gram stain.
When using an early Gram stain in addition to an early subculture, we detected 551 (64%) of 865 positive cultures during the first 48 h of incubation. The remaining 314 (36.7%) cultures were found macroscopically during the first 48 h of incubation.
This study demonstrates for the first time the benefit of inspecting the early subculture plates after 12 h of incubation rather than at 18-to 24-h intervals and substantiates the importance of performing an early Gram stain in addition to an early subculture. 
